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Table 1. Unit cell parameters of Nd, Re3t:CaF5 crystals.
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Fig. 1. The unit cell parameters of Nd3+, Re3t:CaFy
crystals for different Gd3t/Y3+ concentrations.
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Fig. 2. (color online) Room temperature absorption
spectra of Nd3*, Y3+:CaF5 crystals, insert picture is
the local amplification of spectra 780-820 nm.
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Fig. 3. (color online) Room temperature absorption
spectra of Nd3t, Gd3+:CaF5 crystals, insert picture
is the local amplification of spectra 780-820 nm.
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Fig. 4. Room temperature absorption cross section for
different Gd3+/Y3* concentration.
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Fig. 5. (color online) Nd3t, Re3t:CaF3 crystals (a)
emission intensity for different Y3*, (b) emission in-

tensity for different Gd3+ concentration.
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Fig. 6. (color online) The normalization emission spec-

tra of Nd3*t, Y3+:CaF5 crystals at room temperature.
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Fig. 7. (color online) The normalization emission spec-
tra of Nd3t, Gd3*:CaFy crystals at room tempera-

ture.
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Fig. 8. Nd3*, Re3t:CaFy crystals (a) emission cross
section for different Gd3+/Y3*, (b) emission band-
width for different Gd3% /Y3+ concentration.
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crystals for different Gd3* /Y3t concentration.
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Abstract

In the last few years, Nd®*" doped fluoride crystals have achieved some amazing laser performances by codoping
buffer ions such as Y3t and Gd3" ions, which lead to the changing of local structure of Nd3* ions. In this work,
effects of doping concentration of Gd** and Y** ions on optical properties are discussed. The relationships between
spectroscopic properties and the unit cells are also discussed. Nd, Y:CaFs and Nd, Gd:CaFs disordered crystals are
grown by using temperature gradient technique. Among 0.5 at.%Nd, z at.%Gd (z = 2, 5, 8, 10):CaF, crystals, the
crystal with Gd*" of 2 at.% has the longest fluorescence lifetime (499 us). Increasing the concentration of Gd*" up to 5
at.%, the crystal has a maximum absorption cross section of 1.9 x 1072° ¢m?, and a maximum emission cross section of
1.9 x 107%° ecm?. The crystal with Gd®*T of 8 at.% has a maximum emission bandwidth of 29.03 nm (FWHM). Among
0.6 at.%Nd, 2 at.%Y (z = 2, 5, 8, 10):CaF3 crystal, the crystal with Y** of 5 at.% has the biggest absorption cross
section (2.41 x 1072° ¢m?), and the biggest emission cross section (3.17 x 1072 ¢cm?), when the concentration of Y3* is
5 at.%. When the Y3' concentration increases up to 10 at.%, the crystal has a longest fluorescence lifetime of 359.4 us
and maximal emission bandwidth of 26 nm (FWHM).The different concentrations of codoping ions have different effects
on the Nd:CaF5 crystals, for the formations of different optical centers. In order to study the effects of local structure
around Nd®* on the optical properties in a set of Nd:CaF5 single crystals with different codoping concentrations of Gd>*
and YT, the unit cell parameters are investigated by X-ray diffraction. With different concentrations of Gd** and Y**
a3t

ions in Nd:CaF2 crystal, the local structure of N changes, which leads to different optical properties. The relevant

details will further be explained in this paper.
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